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(54) nOJIOCKOBblfi UIJlEfi<!>Hblfl HAnPABJIEHHblft OTBETBMTEJlb 



(57) Pe0epaT: 

Hcno/ib30BaHMe: b rexHMKe CBH. Cyu^HOdb 
HsoGpeTeHWfl: nonocKOBbifl wne84>Hbifl 
HanpaaneHHbifl oTBepAnrenb coAepKMT abb 
jimhmm nepeAaMM, coeAMHeHHwe LjeHTpa/ibHbiM 
wneflcjxwi MeTBepTbBonHOBofi AnMHbi. no o6e 
cropoHbi t^eHTpanbHoro wnevicpa Ha paccTOflHMM 

B MeTBepTb AnMHbi BOflHbl OT Hero BKJllOMeHbl 

OoKOBbie CTpyioypbi, Ka>KAafl M3 KOTopbix 
BbinoxiHeHa b bma@ HaBecHoro MHAyKTMBHoro 

GflGMGHTa, KOHL^bJ KOTOporO COGAMHeHbl C 

nMHMflMM nepeAaHM nocpeACTBOM otp83kob 
riMHMM nepeAaMM. HaBeoiofi HHAyKTMBHbift 



9JieM6HT BbinOJlHGH B BMA© KaTyiilKM, a OTPG3KM 

riMHMM nepeAaMM pacno/ioweHbi no pa3Hbie 
dopoHbi jimhmm nepeAaMM. L|eHTpanbHbiR 
wjietf cj) MOKeT 6biTb M3omyT b cfcopMe MeaHApa. 
OTpesKM jimhmm nepeAaM b 6oKOBbix cipyicrypax 
MMetoT MMneAaHc m uuMpMHy nonocKa, 
npMroAHbie atih mx 6ecnpenaTCTBeHH0fi 
pea/iM3at4MM b nonocKOBOM Mcno/iHeHMM. 
3aHMMa« n/iou^aAb noAnowKM He 6onbwe, MeM y 
KBaApaTHoro MOCTa, npeAnoaceHHoe ycTpoficTBo 
MMeeT pa6oMyK> nonocy MacTOT He xywe, MeM y 
TpexwjieMcfcHoro HanpaeneHHoro oTBeTBMTena. 1 
3. n. cjwibi. 5 wi. 
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(54) STRIP STUB DIRECTIONAL COUPLER 

(57) Abstract: 

FIELD: SHF equipment. SUBSTANCE: strip 
stub directional coupler includes two 
transmission lines connected by central stub 
of quarter-wavelength. Side structures each 
produced in the form of mounted inductive 
element which leads are coupled to 
transmission lines by means of sections of 
transmission line are positioned on both 
sides of central stub at distance equal to 
quarter-wavelength. Mounted inductive 
element is fabricated in the form of coil 



and sections of transmission line are 
arranged on opposite sides of transmission 
line. Central stub can be bent in the form 
of square. Sections of transmission line in 
side structures have impedance and width of 
strip suitable for their unimpeded 
realization in strip make. Occupying area of 
substrate not greater than square bridge 
proposed device has working band of 
frequencies not worse than three-stub 
directional coupler. EFFECT: increased 
operational characteristics. 2 cl, 5 dwg 
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60/166 KOHKp8THO K T6XHWC6 CBepXBblCOKMX 
M3CTOT (CBM), M MOKOT 6bJTb MCf10J1b30BaHO B 

CBM-6a/iaHCHbix npeo6pa30BaTe/iflx nacTOTbi, 
CBM-6anaHCHbix ycMjiMTejwoc MacTOTw n APyrux 
swcx)KOMacTOTHbix ycTpoflcTBax, rae Tpe6yeTca 
AeneHne moimhoctm cm man a. 

l/l386CTeH nOJIOCKOBbIM* KBaAPaTHblfl MOCT, 

MMeioiuMfl abb jimhmm nepeAaMM, C08AHHeHHbie 

Ha paCCTOflHHM M8TB6pTM AnMHbl BOJIHbl A a yMfl 
MeTBepTbBOflHOBblMM wnefi4>aMM [1] 

M3BecTeH nojiocKOBbifi uinefic^HbiM' 
HanpaaneHHbifl OTBeTBMTe/ib, coAepwatuMfl ABe 
jimhmm nepeAaMM, coeAMHeHHbie oahmm 

L^eHTpaJlbHUM H AByMA 60KOBBJMH 
M8TBepTbBOnHOBblMM WJieficfeaMM, 

pacnono)K6H h bi m m no o6e ctopohw ot 
i^eHTpanbHoro iLmefio>a Ha paccTOAHMM b 

MBTBepTb AnMHbl BOJIHbl [2] 

H3BecTeH nojiocxoBbitt umeflcfeHbiM" 
HanpaaneHHbjft OTBersMTe/ib, coAepwamMfl ABe 
jimhmm nepeAaMM, coeAMHeHHbie ijem-paJibHbiM 
wJieficfcoM MeTBepTbBOJiHOBoft AnnHbi, no o6e 

CTOpOHbl KOTOporO Ha paCCTOflHUM B H6TB8pTb 
AnMHbl BOJIHbl OT Hero BKfHOM8Hbl 60KOBbie 

CTpyicrypbi, Ka>KAafl M3 KOTopbix BbinoriHeHa b 
bma8 HaaecHoro MHAyKTMBHoro ojieiweHTa, KOHi^bi 
KOToporo coeAHHeHbi c jimhmhmm nepeAaMM 
nocpeACTBOM OTpe3KOB jimhmm nepeAaMM. 
BoKOBbie CTpyicrypbi pacnoJioweHbi Me>KAy 
jimhmamm nepeAaMM cyMMapHaa ajieiapunecKafl 
AnnHa 6oKOBbix CTpyicryp paBHa 90°, npuneM 

KOHI4bl MHAyKTMBHOrO 3J18M8HTa npHCOeAMHeHbl K 

oTKpbiTbiM KOHL^aM OTpesKOB jimhmm nepeAaMM. 
LleHTpajibHbift wjiefltj) niwieeT npflMOJiMHefiHyio 
0opMy [3] 

HeAOCTaTKaMM yKa3aHHoro nonocKOBoro 
wjieRcfcHoro HanpaaneHHoro OTBeTBMTenq 
«BJiwioTCfl: BO-nepBbix, He Mcnojib3yeTCH 
nojie3HO 3HaHHTejibHafl nnomaAb noAnoKKn (b 

BMA6 AByX KBaApaTOB CO CTOpOHOM B M8TB8pTb 
AHklHbl BOJIHbl), 3aKJlK)MeHHa« Me>KAy LUJietfC^OM, 

6oxoBbiMU CTpyioypaiviki u jimhmhmm nepeAaMM; 
BejiHKa 3aHMMaeMa« ycTpoflcTBOM anoujaAb 

nOAnOKKM (B MaCTHOCTM H3-3a 3HaMMT8JlbHO« He 

ticnojib3yeMofl nojie3HO wiomaAM noAnowKM); 
BO-BTOpblX, TpyAHOCTb TexHonorMMecKofi 
peajiM3aL\MM yorpoflCTBS, TaK KaK KOHTaxTHaw 
o6jiacTb OTpe3Ka jimhmm nepeAaMM m KOHija 
HHAyKTMBHoro aneMeHTa yMeHbiueHa ao y3KoH 

HMHMM KpOMKM (OTKpblTOro KOHlja) 0Tp83Ka, MTO 

BbiHy>KAaeT sec™ nafiicy hjim cBapicy 
HenocpeACTBeHHo Ha xpoMxe, a He Ha 
KOHTaKTHOM nnomaAKe; KpoMe Toro, Heo6xoAMMo 
tom ho BbiAepxcHBaTb cyMMapHyio 90-rpaAycHyio 
aneiapuMecKyio AnnHy 6oKOBbix CTpyicryp, mto 
npuBOAUT k AonojiHHTejibHoft TexHonorMMecKofi 
onepaunn onpeAeneHMH m b cnyMae 
Heo6xoAHMOCTM noATOHKM anetcrpMHecKOM" 
AnnHw MHAyKTMBHoro aneMeHTa nepeA ero 
ycraHOBKOM Ha noAno>KKy. 

L4eJ1bK) M306p8T8Hklfl flBJl«8TC« yMeHbweHMe 

He Mcnonb3yeMofl nojie3HO rinomaAM noAno>KKvi 
m yMeHbiueHne 3aHMMaeMofl ycTpoftcTBOM 
njioiMaAM noAno)KKM, a Taiwe oGneiNeHne 
peajin3aL^nn nonocKOBoro iujiefl(|)Horo 
HanpaBJieHHoro OTBeTBMTejifl. 

3to AOCTMraeTCH TeM, mto b nojiocKOBOM 
tuneW0HOM HanpaajieHHOM oTBeTBMTene, 
C0Aep>KaiueM ABe jiuhmvi nepeA3Mii, 
coeAMHeHHbie i^eHTpajibHHM ujjieKc|)OM 
MeTBepTbBOJiHOBoA AnMHbi, no o6e CTOpOHbl 
KOToporo Ha paccTOAHnn b neTBepTb AfiUHbi 

BOJIHbl OT Hero BKJlJOMeHbJ 60KOBb48 CTpyKTypu, 
Ka>KAafl M3 KOTOpWX BbinOJlH8Ha B BMA8 



25 



30 



KOTOfxsro coeAMHeHbi c jiMHUHMM nepeAaMM 
nocpeACTBOM OTpesKOB jimhmh nepeAaMM, 

HaBeCHOM MHAyKTMBHbl^ OJieMeHT BbinOJIHeH B 
BMA8 K8TyLUKM, OTp83KM J1MHMM nepeAaMM 

5 pacnonoKeHbi no pa3Hbie ctopohw jimhmW 
nepeAaMM, npMMeM LieHTpanbHbiH uineftc}) mokot 
6brrb M3omyT b 4)opMe MeaHApa. 

Ha cpMr. 1 H3o6pa)tceHa KOHCTpyKTMBHan 
cxeivia npeAnoKeHHoro ycTpoflcTBa; Ha c|)Mr. 2 

10 3aBMCMM0CTb BSJlMMHHbl MHAyKTMBHOCTM KBTyiUKM 

MHAyxTMBHOCTM npeAnoxeHHoro ycTpo^cTBa ot 
i^8HTparibHo« MacTOTbi; Ha cJ)mi\ 3-5 BapMaHTw 
TonojiorwM npeAno>KeHHoro nonocKOBoro 
iuneMc|)Horo HanpaBJieHHoro otbotb mtsjip . 

nojiocKOBbifl uiJie^c|)Hbi^ HanpaBJieHHbift 

1S OTBeTBMTeJlb (CM. (J)Mr. 1) COAep)KMT ABe J1MHMM 

nepeAaMM 1 (HanpMMep, ABe 50-OMHbie 
MMKpononocKOBbie jimhmm) MexcAy njienaMM 2 m 3 
m njienaMM 4 m 5, coeAHHeHHbie L^eHTpanbHbJM 

LUne^CpOM 6 HeTBepTbBOJIHOBOft AnMHbl 

(HanpMMep, 71-OMHbi^ MMKpononocKOBbifl 
20 ujneflct)), no o6e ctopohw KOToporo Ha 
paccTOAHMM b MeTBepTb AnMHbl BOJiHbi ot Hero 
BKnioMeHbi 6oKOBbie CTpyioypbi, xa)KAafl M3 
KOTopwx BbinojiHeHa b bmao HaBecHoro 
MHAyKTMBHoro aneMeHTa, kohl^w Kotoporo 
coeAHHeHbi c nMHMAMM nepeAaMM nocpeACTBOM 
oTpe3KOB jimhmm nepeAaMM, npMMeM HaBecHoW 

MHAyKTMBHbia SJieMeHT BbinOflHeH B BMAe 
KaTyilJKM 7 (HanpHMep, MHAyXTHBHOCTblO 16 HrH), 

OTpe3KM jimhmm nepeAaMM 8 (HanpMMep, OTpe3KM 

49-OMHblX MMKponOJIOCKOBblX J1MHM« PJWiHQft B 

1/16 AnHHbi sonHbi) pacnojiOKeHbi no pa3Hbie 
CTopoHbi jimhmm nepeAaMM. 

TonojiorMfl npeAnoweHHoro ycTpo^cTBa 
peariM30BaHa, HanpMMep, Ha noAno>w<e c 

OTHOCMTeJlbHOM A M 3JieiCTpMMeCK0M 

npoHMi^aeMOCTbio paBHoft 9,6 m tojiiumho^ 1 mm 
35 c HaHeceHHbiM Ha o6paTHyio CTopoHy noAnoxcKM 
sxpaHOM. Ha cfwr. 3 m 5 M3o6pa>KeHbi BapMaHTbi 
TonojiorMM npeAno)KeHHoro ycTpo^cTBa. 
LteHTparibHbiW LUJieWcJ) 6 mo>K6T 6biTb M3omyT b 
cf)opMe MeaHApa (cm. oJ)Mr. 4 m 5). B xanecTBe 
npMMepa na 0Mr. 2 AaHa saBMCMMocTb 

40 B8JlMMMHbl MHAyKTMBHOCTM KaTyiJUKM 

MHAyKTMBHOCTM (Ann cnyMafl TpexA6LiM6ejibHoro 
nojiocKOBoro uuieflcfeHoro HanpaBJieHHoro 

OTBeTBMTeJIfl C 50-OMHWMM MMKponOJIOCKOBbIMM 

riMHMflMM nepeAaMM Ha noAno>KKe tojiiumhoR 1 

MM C OTHOCMTeJIbHOf^ A M 3JieKTpMMeCKOfl 

npoHML^aeMOCTbio 9,6) ot i^eHTpajibHoW nacTOTbi 
(SHaMeHMn AnMH m MMneAaHCos OTpesxoB jimhmm 
b OoKOBbix CTpyioypax yxasaHbi p^aom c 
KpMBbiMM rpacpMKa). 

flocTynaiomafl b rineMo 2 MoiuHocTb 
CBM-CMmaxia (HanpMMep, c L^eHTpanbHoi^ 
MacTOTO^ 1 fTu,) no jimhmm nepeAaMM m3ctmmho 
nocTynaeT b nneMo 3, m3Ctmmho no 
i^eHTpajibHOMy ujJieKc^y 6 m 60KOBWM 
CTpyicrypaM, coeAUHflwu^MM jimhmm nepeAaMM, 
OTBeTBJifleTca b nneMo 5. CooTHOiueHMe 
55 MoinHOCTe^, nocTynawu^MX b nneMM 3 m 5, 
HanpMMep 1:1. H3-3a HeTBepTbBOJiHOBoro 

paCCTOHHMfl M8)KAy U6HTpaJ1bHblM LiJne^C{X)M M 

5oKOBbiMM cTpyioypaMM nneMo 4 0Ka3biBaeTca 

3JieKTpMM6CKM pa3B»3aHHblM B pa60M6M 

Anana30He msctot. BBMAy CMMMeTpMM 
60 ycrpoMCTBa aHajiorMMHan xapTMHa nponcxoAHT m 
npw noAane molmhocth b Jiio6oe APyroe njieMO. 

riO CpaBH8HMK) C npOTOTMnOM B 

npeAnoxeHHOM ycTpo^cTBe yMeHbiueHa He 
Mcnojib3yeMan nojie3HO nnomaAb noAnoxKM m 
yMeHbiueHa 3aHMMaeMan ycrpoMCTBOM njiomaAb 
noAno)KKM. BjiaroAapji TOMy, mto OTpesKM jimhmm 
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npocrpaHCTBa Meatfly jimhmamm nepeAa^n (T.e. 
no pa3Hbie cTopoHu mx), oto no3BOJinno 
c6nn3HTb jimhmm nepeAanM b MecTe, rAe ohm 
coeAMHeHbi c 6oK08b!Mn cTpyiaypaMM (cm. <J)mi\ 
3 m 5), b pe3ynbTaTe nero yMeHbtueHbi ksk He 
McnoJib3yeMaa nojie3Ho onomaAb noAno>KKM, TaK 
m aaHMMaeMan ycTpoflcTBOM njioujaAb. 
Tononorun npeAno>KeHHoro ycTpoiteTBa Ha 0nr. 
3 aaHUMaeT ruiomaAb b 2,3 paaa MeHbmyio, mom 
npoTOTun. Tonoxiorun npeAnoweHHoro 
ycTportcTBa Ha $Mr. 5 aaHMMaeT nnomaAb b 
2,5.3 pa3a MeHbiuyio, mbm npOTOTun. flna Toro, 
MToGbi noKa3aTb, ksk (Jjopiwa ueHTpanbHoro 
Luneflc£a bjimhot Ha qkohommio njioujaAH 
noAnoKKM, npuBeAeHa cpaBHMTe/ibHafl 
Tono/iorvm Ha cjwr. 4. npn cpaBHeHkin c ee 
noMombto TononorviM npoTOTuna m 
npeAnoaceHHoro ycTpoficTBa Ha cj)nr. 3 u 5 
bhaho, mto peann3ai4Mfl LjeHTpanbHoro wneflcfca 
b c|)opMe MeaHApa no3BOJinna AocTMHb 
Aono/iHMTenbHO^ 3kohomhm ruiomaAH 
noAno)KKM. BjiaroAapa peann3aunn 
UeHTpanbHoro wjieflcfca b cpopMe MeaHApa c 
pacno/io)KeHMeM era Ha TonoJiorMM (cm. cj)nr. 5) 

M6>KAy J1MHMHMM nepeAaMM M 60KOBWMM 

crpyiaypaMM, y npeAJioweHHoro ycrpoMCTBa (cm. 
$nr. 5) npaKTMMecKM hot He ncnoxib3yeMofl 
none3HO n/ioujaAM noAnowcu. 

no cpaBHeHMK) c npoTOTunoM B 
npeAnorceHHOM ycTpoficTBe o6jiemeHa 
peann3aunfl nojiocKOBoro wneflcfcHoro 
HanpaBneHHoro OTBeTBMTejia KoHTaKTHaa 
o6/iacTb oTpeaKa jimhmm nepeAanM v\ KOHija 
HHflyKTMBHoro sneMeHTa npeACTaajweT co6ofi 
He y3Kyto hmhuk) kpomkvi oTKpbiToro KOHija 
orpe3Ka (KaK b npoTOTune), a AOCTaTOHHyjo Ann 
naflKM mjim caapKvi KOHTaicrHyio nnomaAKy (cm. 
0mi\ 3 m 5). KpoMe Toro, b n peAnoweH hom 
ycrpoHcTBe 0Tpe30K jimhmm nepeAanM 

3J16KTpMMeCKM OKBMBaneHTeH 8MK0CTM, a 

KaTywKa nHAyicrMBHOCTM TaioKe ABJifleTCfl 
cocpeAOToneHHbiM 3ji6M6htom, noaTOMy 
6oKOBbie crpyKrypbi np^AnoKeHHoro ycrrpowcTBa 
pa6oTa»OT KaK cocpeAOToneHHbie sneMeHTbi, 
TorAa KaK b npoTOTune KaK pacnpeAeneHHbie 
3/ieMeHTbi. nooTOMy b npeAno>KeHHOM 
ycrpo&CTBe hbt h6o6xoahmoctm BbiAep)KMBaTb 
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CTpyioyp. 3to npMBOAMT k o6nerMeHHio 
peajiM3aqnn npeAno>KeHHoro ycTpoflcTBa 
6jiaroAapfl OTcyrcTBHio TexHOJiorvwecKofl 
onepaunn onpeAeneHHn m noATOHKM 
ojieKTpn^ecKofl AnnHb) MHAyKTMBHoro sjieMeHTa 
nepeA ycraHOBKoW Ha noAnoKKy (mto 
Heo6xoAHMO AeiaTb b npoTOTMne). 

flononHMTenbHbiM aoctomhctbom 
npeAno)KeHHoro ycTpofiCTBa Handera to, mto 
OTpe3Kw jimhmm nepeAaMM 8 6oKOBbix CTpyirrypax 
MMeMDT HMneAaHc ki oiMpuHy nojiocKa npuroAHbie 
Ann mx SecnperwTCTBeHHofi peanM3ai^MM b 

nOJIOCKOBOM MCnOJIHeHMM, TaK KaK npM 
yBejIMMOHMM B6J1MMMHbl MHAyKTMBHOCTM KaTyUJKM 

MHAyKTMBHocTM yMeHbwaeTca MMneAaHc m 
yBe/iMMMBaeTcn tunpnHa no/iocKa oTpesKa (cm. 
4)Mr. 2). 

KpoMe Toro, 3aHMMaa rinou^aAb noAnoxKM He 
6onbiue, mom y KBaAPaTHoro MocTa, 
npeAno>KeHHoe ycTpoficTBo MMeeT pa6oMyio 
nonocy MacTOT He xy>Ke, MeM y Tpexujne^ct)Horo 
HanpaBneHHoro oTBeTBMTenfl, T.e. 
OTHOCMTenbHyio pa6oMyMD no/iocy MacTOT 43% 
npM K03cf)c|)Mi^MeHTe cTOflnefl BOJiHbi no 
Hanpn>KeHMK) MeHee 1,5, KoacJxtwmieHT 
nepeKpbiTMfl 1 ,35 npM HepaBHOMepHocTM cb«3m 
MeHee 0,5 a5. 

cDopMyna M3o6peTeHMfl: 

1, nOJIOCKOBbll?! UJJlEI?l<DHbll?i 
HAnPABJlEHHbl^ OTBETBHTEJlb, 
cx>Aep>KaiMM« ABe ^mhmm nepeAaMM, 
coeAMHeHHbie L^eHTpanbHbiM lune^cpoM 

MeTBepTbBOJlHOBOfi AnMHbl, no 06e CTOpOHbl 
KOTOpOrO Ha paCCTOWHMM B MeTBepTb AnMHbl 

BonHbi ot Hero BK/iK)MeHbi 6oKOBbie CTpyicrypbi, 
Ka)KAafl M3 KOTopbix Bbino/iHeHa b bma6 

HaBeCHOrO MHAyKTMBHOrO 3/ieMeHTa, KOHL\bl 

KOToporo coeAMHeHw c jimhmamm nepeAaHM 
nocpeACTBOM OTpe3KOB 
OTJlMHatOU^M^Cfl TeM, 
MHAyKTMBHbie 3JieMeHTb! 

KaTyiueK, a OTpe3KM 
pacnono)KeHbi no pa3Hbie ctopohw jimhmB 
nepeAaMM. 

2. OTBeT bm Ten b no n.1, OT/iMMajoinM^cfl TeM, 
hto L(eHTpajibHbjfl iunettcp M3omyT b c}>opMe 
MeaHApa. 



jimhmm nepeAaMM, 
mto HaBecHbie 
Bbino/iHeHbt b BMAe 
jimhmm nepeAaHM 
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